X-ray structural details
List of structurally characterized compounds:
2:
[Cp*Fe(η 5 The crystals were taken from a Schlenk flask under a stream of argon and immediately covered with mineral oil or perfluorinated Fomblin® mineral oil to prevent both decomposition and a loss of solvent. The quickly chosen single crystals covered by a drop of the oil were taken to the pre-centered goniometer head with CryoMount® and directly attached to the diffractometer into a stream of cold nitrogen.
All structures were solved by direct methods with SHELX97.
[1] The structures were refined by fullmatrix least-squares method against F  2 in anisotropic approximation using SHELXL97 or the multiprocessor and variable memory version SHELXL2013. All non-hydrogen atoms were refined anisotropically, while the hydrogen atoms were refined riding on pivot atoms.
Crystals of 2-I and 5 proved to be inversion twins crystallizing in chiral P2 1 2 1 2 1 and P2 1 space groups, respectively. The corresponding twin batches were refined as 0.593(3)/0.407(3) and 0.888(5)/0.112(5).
The pentaphosphaferrocene crystallized in three monoclinic polymorphic modifications as 5, 5' and 5''. A pseudosymmetry was detected by PLATON in the crystal structure of 4 as an inversion center.
Taking into account that the structure is triclinic (P1) an additional symmetry element can end up only in a smaller unit cell. Indexation of the diffraction pattern gives the reported unit cell, but analysis of the spatial distribution of the strongest reflections shows a three times smaller possible subcell, and a = 8.659, b = 8.880, c = 9.644, 79.29, 78.02,  = 61.70. The transformation matrix from the subcell to the large unit cell is (0 1 -1, 1 -1 -1, -1 0 -1). Our attempt to solve and refine the structure in the subcell returned half of the molecule as an independent part and R 1 =0.037, however with flattened a.d.p. ellipsoids of the carbon atoms belonging to the methyl groups. The comparison of the a.d.p. ellipsoids in two independent molecules in the large unit cell with those in the subcell allows us to conclude that the superstructural effects originate from a conformational flexibility of the i-Pr groups.
A B-centering was detected by PLATON in the crystal structure of 2. However, the I/σ for the reflections that violate this B-centering is still high, 14.5, compared to mean I/σ=32.8. Figure S1 shows the reason for this pseudosymmetry; two independent molecules that could be related by b translation would coincide except for two iPr groups.
In 2-I, one of the iPr groups of the P 2 C 3 ring is disordered with a relative weight refined to 0.6/0.4 over two close positions, whose atoms were not possible to refine anisotropically for this reason. In both structures, 3-Br and 5-Br, solvated toluene molecules are disordered in a similar fashion over an inversion center so that the Me group of one position overlaps with the 4-carbon of a benzyl ring of the other. The carbon atoms of the toluene were refined in an isotropic approximation. The atoms of the coinciding positions were refined with equated displacement parameters. Since overall molecular occupancy is 0.3 for 3-Br, the geometry of the molecule was refined with geometrical restraints. In 2-Br one of the solvated MeCN molecule has a molecular occupancy of 0.5 and is disordered over the center of symmetry. It was refined in an isotropic approximation.
The crystals of 5-I were systematically twinned as stack of plates. For this reason a very thin crystal was chosen for the measurement. Nevertheless, the twinning could not be completely avoided that resulted in high K and R int values. The number of carbon atoms was refined with restrained anisotropic displacement parameters.
Crystallographic data and details of the diffraction experiments are given in Table S1 - Orthorhombic, Pbca (3) 123 (2) 123 (1) 123 (2) a, b, c (Å) 13.6464 (4) (2) 123 (2) 123 (2) 123 (1 Figure S2 Two symmetrically independent molecules in 4 (displacement parameters are at 50% level, hydrogen atoms are omitted for clarity). 
Figure S3
Two symmetrically independent molecules in the polymorph 5 (displacement parameters are at 50% level, hydrogen atoms are omitted for clarity). Figure S4 An independent molecule in the polymorph 5' (displacement parameters are at 50% level, hydrogen atoms are omitted for clarity). Figure S5 Two independent molecules in the polymorph 5'' (displacement parameters are at 50% level, hydrogen atoms are omitted for clarity). Figure S6 An independent part in 2-Br (displacement parameters are at 50% level, hydrogen atoms are omitted for clarity). 
Figure S7 An independent part in 2-I (displacement parameters are at 50% level), hydrogen atoms and MeCN solvent molecules are omitted for clarity. 
Figure S10 An independent part in 3-Br (displacement parameters are at 50% level, hydrogen atoms and toluene solvent molecules are omitted for clarity). 
Figure S11 An independent part in 5-Br (displacement parameters are at 50% level, hydrogen atoms and toluene solvent molecules are omitted for clarity). 1. NMR Figure   Figure S13 31 P{ 1 H} NMR spectra of the respective fractions (F1 -F5) after the second column chromatographic workup of a mixture of 2 and 3.
